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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. Claims 1-5, 7, 10-20, and 22, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over EP1 152036 (Kanda et al., hereinafter referred to as Kanda) in view of 
U. S. Patent No. 5,173,393 (Sezi et al., hereinafter referred to as Sezi). 

Kanda, in [0001], [0006], [0007], [0008], [0016], [0020], [0023], [0024], 
discloses a process for forming a resist pattern by forming a resist pattern on a 
substrate (underlying object), heating the resist pattern formed on the substrate to a 
temperature of 50 to 140°C, applying a water-soluble resin composition (a resist pattern 
thickening material) on the resist pattern, wherein the resist pattern thickening material 
includes a metal-free surfactant (second surfactant). Kanda, in [0038], discloses that 
the fine resist pattern formed after the thickening process and developing, can be used 
as a mask to form trenches or holes in the underlying semiconductor substrate (by 
etching thru the mask). Kanda, in [0024], discloses that resist pattern to be thickened 
(resist pattern) is coated with a coating layer (resist pattern to be thickened) and is then 
subjected to a heat treatment (prebaking) (claims 1-3, 7, 20, and 22). Kanda, in [0009], 
[0011], [0012], [0016], [0018], [0019], [0022], discloses that the resist pattern thickening 
material is a water-soluble resin composition that includes i) a resin such as polyvinyl 
alcohol, ii) a crosslinking agent such as a melamine derivative, iii) an organic solvent 
such as alcohol solvents, ester solvents, and ether solvents (claims 10-15). Kanda, in 
[0024], discloses that the resist pattern thickening material (coating material) is 
developed in pure water, after applying the coating material onto the resist pattern 
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(claims 16-17). Kanda in [0023], discloses that the resist pattern material is an ArF 
resist (resist exposed using an ArF excimer laser) (claim 18). 

The difference between the claims and Kanda is that Kanda does not 
disclose applying a first surfactant on the resist pattern to be thickened. Kanda does 
not disclose that the resist pattern is heated after applying the surfactant. Kanda does 
not disclose that the surfactant composition includes a solvent that does not dissolve 
the resist pattern to be thickened, and that the solvent is water (claims 4-5). Kanda 
does not disclose that the surfactant composition is a metal-free surfactant such as a 
non-ionic surfactant and is selected from the group recited). Kanda does not disclose 
that the ArF resist material is selected from the group recited in claim 19. 

Sezi, in col 6, lines 60-68, in col 8, lines 9-1 1 , discloses that a surfactant solution 
that is metal-free, and is non-ionic, such as alcohol is applied on the photoresist 
structure, and the treated photoresist structure is dried by heating. Sezi, in col 7, lines 
30-58, discloses that the photoresist structure is treated with a reactant that comprises 
isopropyl alcohol (non-ionic surfactant) and has a solvent such as water (that does not 
dissolve the resist pattern). Sezi, in col 3, lines 3-6, in col 4, lines 44-60, discloses that 
the photoresist material that forms the photoresist structure is derived from 
polymerization or copolymerization of olefinically unsaturated anhydrides, and that the 
anhydrides can be cyclic. 

Therefore, it would be obvious to a skilled artisan to modify Kanda by employing 
the process of treating the resist pattern to be thickened with a surfactant solution as 
suggested by Sezi because Sezi, in col 7, lines 3-8, and in col 8, lines 38-55, discloses 
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that the resultant photoresist structure has an increased etch resistance and is therefore 
suitable to be used as an etch resistant mask. It would be obvious to a skilled artisan to 
modify Kanda by employing the resist pattern material suggested by Sezi because Sezi, 
in col 4, lines 44-55, discloses that the resist material used for forming the photoresist 
structure includes reactable groups such as anhydrides that do no exhibit an increased 
absorption of DUV light. 

Response to Arguments 

2. Applicant's arguments filed January 7, 2008, have been fully considered but they 
are not persuasive. The 103 rejection made in the previous office action (paper no. 
20070806) has been maintained. 

A) Applicants argue that there is no teaching that the etch treatment of Sezi et al., is 
useful for increasing etch resistance to any other etching medium besides halogen- 
containing etching plasma. 

Kanda teaches the formation of a resist pattern. Sezi et al., is depended upon to 
disclose the application of a surfactant on an already formed resist pattern. In response 
to applicant's argument that the references fail to show certain features of applicant's 
invention, it is noted that the features upon which applicant relies (i.e., the treatment is 
not useful for increasing the etch resistance to any other etching medium besides 
halogen-containing plasma) are not recited in the rejected claim(s). Although the claims 
are interpreted in light of the specification, limitations from the specification are not read 
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into the claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 
1993). 

B) Applicants argue that Sezi et al's treatment composition is merely a rinsing of the 
resist pattern with alcohol or the like, and that the alcohol used by Sezi et al., is not a 
nonionic surfactant. 

The claims recite applying a surfactant composition on the resist pattern to be 
thickened. The claims do not recite that surfactant is applied so as to nucleate or form a 
film on the surface of the resist pattern to be thickened. Sezi et al., treat's the resist 
pattern to be thickened by applying the alcohol on the surface of the resist pattern via 
rinsing. Rinsing includes applying on the surface. Also, the claims recite alcohols as 
the non-ionic surfactant (metal-free surfactant). Isopropyl alcohol is an alcohol, and is 
used in the manner claimed. 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571 ) 272-1 380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571) 272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 



Application/Control Number: 10/720,097 Page 6 

Art Unit: 1795 

information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free), 
dcd 

/Daborah Chacko-Davis/ 
Primary Examiner, Art Unit 1795 

March 14, 2008. 
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